Commentary: Comparison of changes in refractive error and corneal curvature following small-incision lenticule extraction and femtosecond laser-assisted in situ keratomileusis surgery
Femtosecond laser-assisted flap creation for laser in situ keratomileusis (LASIK) was first described in 2001. [1] Roughly a decade later, the evolution of refractive surgery witnessed the advent of small incision lenticule extraction. [2] Numerous studies have demonstrated the safety, efficacy, and refractive predictability of both techniques for correction of myopia and myopic astigmatism. Femtosecond LASIK entails the creation of a corneal flap, with subsequent excimer laser stromal ablation for refractive correction. ReLEx describes the creation of four sequential femtosecond cuts to fashion an intrastromal lenticule, which is subsequently separated from the surrounding stromal tissue and removed. The lenticule is either peeled off after raising a flap in FLEx or extracted through a 2-5 mm corneal side cut in SMILE. Do the variations in the surgical technique result in differences in corneal curvature and wound healing?
Zhang et al. demonstrated greater stability of corneal curvature and refractive outcomes following SMILE in comparison to femtosecond LASIK. [3] The myopic shift in the 3-month postoperative period following LASIK was attributed to the regression associated with the flap side cut, similar to a limbal relaxing incision. In addition, superior biomechanics following SMILE was considered to provide greater postoperative stability. The changes in corneal asphericity and wound healing response are other factors that influence surgical outcomes.
Sagittal curvature changes following SMILE better preserve the corneal asphericity, with a steeper center and flatter periphery. [4] Femtosecond LASIK, on the other hand, demonstrates an increase in the corneal curvature with greater corneal diameter. This, in turn, results in lower induction of spherical aberrations following SMILE. [5] [6] [7] Induced aberrations in FS-LASIK are secondary to stromal excimer ablation and are less dependent on the flap creation per se, as studies have demonstrated no significant differences in spherical aberration induction between FLEx and SMILE. In addition, the true optic zone is significantly larger in SMILE vis-à-vis LASIK. [8] Indian Journal of Ophthalmology Corneal tissue inflammation and subsequent wound healing is another factor impacting the postoperative biomechanical stability. Earlier studies demonstrated delayed visual recovery in SMILE, with increased keratocyte activation and haze in comparison to LASIK up to 3 months postoperative. Addition of a second lenticule cut and increased surgical maneuvering for lenticule extraction were considered as the causative factors. [9] Since then, numerous studies provide a contrarian view, demonstrating lower degree of keratocyte apoptosis, proliferation, and inflammation following SMILE in animal models. [10] The creation of an epithelial cut with the cap or flap facilitates the dispersion of inflammatory mediators at the interface through epithelial debris and tears. This epithelial trauma is lower in SMILE. [11] Excimer stromal ablation in FS-LASIK additionally causes photodecompensation, with resultant release of cytokines and chemokines. In addition, the laser energy delivered in SMILE is constant and independent of the refractive error. The same is not true for LASIK, where higher refractive errors entail deeper ablation and induce subsequently greater inflammation. Thus, obviating the need for excimer laser would intuitively elicit lower inflammatory response and wound healing reaction. However, comparable levels of keratocyte proliferation and apoptosis in the stromal bed were demonstrated in human ex vivo corneas following SMILE and FS-LASIK. [12] Fibronectin expression as a marker for stromal fibrosis appeared more pronounced after LASIK.
Bowman's membrane microdisortions, especially with thicker lenticule extractions, was another cause attributing to delayed visual recovery post SMILE. [13, 14] However, the Bowman's Roughness Index following SMILE returns to preoperative levels within 6 months. Tissue healing in LASIK, on the other hand, is delayed, with persistent micro distortions postoperatively. This is attributed to the greater severance of helical collagen fibers secondary to a larger corneal incision. [15] Thus, a greater preservation of corneal asphericity and possibly reduced inflammation following SMILE may attribute to greater refractive stability in comparison to femtosecond LASIK.
